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AMENDMENTS TO THE ABSTRACT 

A single loop PLL frequency synthesize r, s uitabl e for fr e qu e ncy applications 
operation in the MHz ^id to GHz range, suitable for integration in integrated circuits, 
operates at high comparison frequencies (on th e ord e r of 100 MHz and high e r), with 
e xc e ll e nt thus achieving superior phase noise performance, having wide loop bandwidths 
while able to tune in but allows for small frequency steps, (on th e ord e r of 10 IcHz or 
l e ss), and is within Apphcation Sp e cific Int e grat e d circuits (ASICs). Th e basic principle 
of op e ration of th e Rational Frequency Synth e siz e r is that It is based on the fact that the 
output frequency and the reference clock frequency always have a rational relationship^ 
and so can (i. e . th e ratio of th e two frequ e nci e s can always be represented as a ratio of 
two integer numbers[[)]]. This ratio can always [[be]] is expanded into various 
expressions of equivalent fraction expansions . Th e e quival e nt fractions talc e taking the 
form of a series of divided, added or subtracted terms, each t e rm its e lf being a rational 
number in itself . For e ach synth e sized fr e qu e ncy, th e computation of e xpansion t e rms 
yi e lds sp e cific, diff e r e nt valu e s of th e t e rms, with possibly multipl e solutions. Th e 
r e alization This ratio is realized in hardware through stages o f th e computed fraction 
e xpansion t e rms is achi e v e d by the m e ans of a sp e cific combination of fr e qu e ncy division 
and fr e qu e ncy translation (or frequency conv e rsion) of th e r e f e r e nc e clock fr e qu e ncy 
and/or of th e oscillator fr e qu e ncy. Th e abov e is accomplish e d through multipl e 
cons e cutiv e up or down conv e rsions of th e s e fr e qu e nci e s, conversions using single 
sideband (SSB) mixers , wh e r e (either the upper sid e band (USB), or [[the]] lower 
sideband-ftTSB) , and can b e s e l e cted by th e fr e qu e ncy control m e ans in combination with 
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programmabl e frequency dividers^ or count e rG. Th e conv e rt e d and/or divided fr e qu e nci e s 
ar e compar e d in a phas e d e t e ctor, follow e d by a loop filt e r in a clo se d loop mann e r that 
provid e s phas e locking of th e oscillator. Th e r e alization in hardwar e of th e abov e 
functions is accomplish e d by using bi l e v e l (digital) circuits in combination with analog 
circuits. All n e c e ssary fr e qu e ncy control algorithm s , in s tructions, d e sign param e t e rs and 
valu e s ar e stor e d in non volatil e m e mory, and ar e us e d by an on board controll e r or 
micro proc e ssor to g e n e rat e fr e qu e ncy control signals for th e synth es iz e r' s hardwar e . 
This process of frequency translation thus generates the comparison frequency to which 
the PLL phase-locks the VCO. 
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